Abstract The present study was conducted for 1 year from March 2010 to February 2011 to identify gastrointestinal parasites of backyard chickens and to estimate its prevalence in and around Shimoga, a malnad region of Karnataka. A total of 250 gastro-intestinal tracts were collected from backyard chickens for the detection of gastrointestinal parasites. Among the 250 birds screened, 183 (73.2 %) were found positive for gastrointestinal parasites by gross examination of gastrointestinal tract. Out of 183 positive cases, 94 (51.36 %) were found positive for cestodes, includes 73 (77.6 %) Raillietina tetragona, 12 (12.8 %) Raillietina echinobothrida and 9 (9.6 %) Raillietina cesticillus. Whereas, 53 (28.96 %) were found harbouring nematode parasites includes 33 (62.3 %) had Ascaridia galli, 12 (22.6 %) had Heterakis gallinarum and 8 (15.1 %) had both A. galli and H. gallinarum infection. The remaining 36 (19.67 %) had mixed infections of both cestode and nematode parasites. The microscopic examination of the gut contents and faecal samples showed presence of coccidian oocysts and eggs of A. galli, H. gallinarum and Capillaria spp. respectively.
Introduction
Poultry farming is one of the most important form of animal husbandry activities and a popular form of enterprise in recent years. Even though the impact of parasitic diseases has decreased in farm birds reared on cage systems due to modernization, scientific management and adoption of effective bio-security measures, the birds maintained on deep litter system and backyard free range birds are still remain susceptible to parasitic infection because of litter contamination, scavenging habits and environmental contaminants.
The helminthic infection is considered to be one of the most significant constraints in poultry production especially in humid tropical climatic conditions of India which favour faster propagation and development of larval stages of helminth parasites (Matta and Ahluwalia 1981; Malhotra 1983; Kulkarni et al. 2001) . The helminthic infections in backyard chickens adversely affect the successful poultry farming by causing unthriftiness, emaciation, weight loss and lowered egg production. The nematodes viz., Ascaridia galli and Heterakis gallinarum are more frequently encountered parasites and causes heavy economic loss to the poultry industry due to decreased feed conversion ratio, weight loss, lowered egg production and mortality in young birds. Both exotic and desi birds are equally susceptible even after adopting strict managemental practices.
The scientific poultry managemental practices are responsible for the reduction in the incidence of parasitic infections. However, due to abundance of intermediate hosts like beetles, ants and houseflies which are commonly seen on poultry litter, droppings, feeds etc. are responsible for transmission of various helminth parasites among the flock. Hence, an attempt was made in the present study to record the actual status of gastrointestinal parasites in backyard chickens in and around Shimoga, a malnad region of Karnataka state.
Materials and methods

Study period
The study was conducted for 1 year between March 2010 to February 2011 to identify gastro-intestinal parasites affecting backyard chickens and to estimate its prevalence in and around Shimoga, a malnad region of Karnataka.
Sample collection and identification of parasites
In the present study, a total of 250 intestines of backyard chickens were collected from the chicken outlets of local poultry slaughter houses located in and around Shimoga and brought to the laboratory for processing. The intestines were dissected longitudinally and screened for the presence of parasites. The recovered parasites were washed thoroughly for three times to remove the debris. Then the parasites were processed and mounted as per the standard protocol (Bowman 2009 ). The species identification was done based on the morphological characters and micrometry as per (Soulsby 1982) .
Intestinal contents were also examined by sedimentation and flotation methods as per the procedure of Bowman (2009) for the presence of parasitic egg/ova. The faecal samples found positive for coccidian oocysts were kept for sporulation at room temperature using 2.5 % potassium dichromate solution. The sporulation was observed by every 12 h intervals. Then, the sporulated oocysts were used for speciation based on morphology, micrometry and time taken for sporulation as per Soulsby (1982) .
Results and discussion
In the present study, out of 250 backyard chickens screened, 183 (73.2 %) were harbored gastrointestinal parasites. This is in accordance with the Katoch et al. 2012; Saad et al. (1989) and Puttalakshmamma et al. (2008) , who reported 72.0, 77.3 and 71 % helminthic infections in local chickens, respectively. The higher prevalence of helminthic infections in local chickens was reported from other countries includes Morocco, 89.9 % (Hassouni and Belghyti 2006); Nigeria, 87.7 % (Yorio et al. 2008) and Iran, 96 % (Eslami et al. 2009 ). The difference might be due to variation in the type of managemental practices adopted, geographical locations and the number of samples included in the study. The lower prevalence of 10.5 % helminth infection was also reported by Baboolal et al. (2012) in broiler chickens of Trinidad. The probable reason for such a low prevalence could be due to regular use of anthelmintics, confinement of commercial broilers and short lifespan.
Among 183 positive, 94 (51.36 %) were found positive for cestodes, 53 (28.96 %) were harboured nematodes and the remaining 36 (19.67 %) had mixed infection of both cestodes and nematodes indicating the highest prevalence of cestode followed by nematode parasites (Table 1) . Similarly Nadakal et al. (1973) and Puttalakshmamma et al. (2008) reported the highest prevalence of cestodes followed by nematodes and trematodes in desi birds. In contrast to the present study, Katoch et al. (2012) and Baboolal et al. (2012) observed the higher prevalence of nematodes followed by cestode parasites in backyard chickens of Jammu and broiler chickens of Trinidad region respectively. This could be due to the scavenging habits of backyard chickens, usually seek their food in the superficial layers of the soil, drains etc. which may contain intermediate hosts for cestode parasites.
During the present study, none of the backyard chickens harboured trematode parasites. This might be due to non availability of necessary intermediate host for trematode parasites in and around Shimoga region. This is in accordance with the observations of Puttalakshmamma et al. Out of 94 (51.36 %) backyard chickens positive for cestodes, 73 (77.6 %) were found positive for Raillietina tetragona (Fig. 1) , 12 (12.8 %) had Raillietina echinobothrida (Fig. 2) along with the nodular lesions on the intestinal mucosa (Fig. 5) and 9 (9.6 %) showed Raillietina cesticillus (Fig. 3) . Similar observation was made by Puttalakshmamma et al. (2008) in desi birds of Bangalore region but Katoch et al. (2012) reported higher prevalence of R. cesticellus followed by R. echinobothrida and R. tetragona (Fig. 4) in backyard chickens of Jammu. The variation in the species wise prevalence might be due to change in the geographical location (Fig. 5) .
Among 53 (28.96 %) backyard chickens positive for nematodes, 33 (62.3 %) had A. galli (Fig. 6) , 12 (22.6 %) had H. gallinarum (Fig. 7) and 8 (15.1 %) showed both A. galli and H. gallinarum infection. Among nematode parasites, the highest prevalence of A. galli was observed followed by H. gallinarum. This is in comparison with observations of Katoch et al. (2012) ; Puttalakshmamma et al. (2008); Baboolal et al. (2012) .
Out of 183 (73.2 %) positive cases, 18 (9.8 %) backyard chickens showed mixed helminthic infections of A. galli, R. tetragona and R. echinobothrida. Among mixed infection, A. galli and R. tetragona were recorded in 13 (72.2 %) cases, A. galli and R. echinobothrida infection was recorded (109) in 3 (16.7 %) cases and all the three helminths viz. A. galli, R. tetragona and R. echinobothrida was observed in 2 (11.1 %) backyard chickens. However Raote et al. (1991) reported 50.97 % mixed infection in desi birds in Akola whereas; Katoch et al. (2012) reported 32 % mixed infection in backyard chickens of Jammu. The lowest incidence of mixed infection in the present study might be due to regional variation and the number of samples included in the study. The intestinal contents and the faecal samples of 183 (73.2 %) positive cases were examined by sedimentation and flotation methods for detection of parasitic eggs/ova, 39 (21.3 %) samples found positive for A. galli and H. gallinarum eggs, 9 (4.9 %) samples showed Capillaria spp. eggs whereas, 12 (6.5 %) had coccidian oocysts. During the present study, two types of eimerian oocysts were recorded and identified as Eimeria tenella and Eimeria necatrix based on the morphology, micrometry and time taken for sporulation as per Soulsby (1982) . Morphologically, the E. tenella oocysts were elongated whereas, E. necatrix were round. The micrometry of E. tenella and E. necatrix oocysts measured 18.6 9 22.5 um and 13.7 9 15.3 um respectively. The time taken for sporulation by E. tenella and E. necatrix was recorded as 16 and 24 h respectively. The present findings are in agreement with Puttalakshmamma et al. (2008) who reported two predominant coccidian species such as E. tenella and E. necatrix oocysts in desi birds of Bangalore region. 
